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Context: Life Cycle Water Use
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Potential Limits of Water on Shale
Development

Gauged Streamflow vs. Consumption

Shale Plays in U S.

Water availability metric:
surface water

Shalo plays Basins

B currant plys * N shak 4
[0 Prospactive plays R oy

* Maeishalo &
Stacked plays Imestone play
—— Shallowest youngest ™Mixod shals &

= Infermadiats decth/ age tight dolostone. L

— Daepast oldast ststang-sandsiong “

: v )
AR




Water Use in Hydraulic Fracturing

7,500 to 20,000 m3 of Water to
Hydraulically Fracture a Well
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Water for Natural Gas Extraction

Natural Gas
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Reducing Water Impacts
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= Re-use of produced water ——————————
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[ | Use Of braCk|Sh Water EPA's Study of Hydraulic Fracturing and Its Potential

Impact on Drinking Water Resources
fg) Get email alerts

" Protection of fresh water
At the request of Congress, EPA is conducting a study to better understand any potential m
r e S O u r C e S impacts of hydraulic fracturing on drinking water resources. The scope of the research includes

the full lifespan of water in hydraulic fracturing. The progress report was released in December

* Pubished Scientific Papers

2012 and a draft report is expected to be released for public comment and peer review in 2014. & 2013 Technical
Workshops
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How EPA Is Doing the Research How You Can Get Involved on December 9, 2013.

See the presentation.

* Final study plan « Cick here to learn more about technical
« Research approaches stakeholder engagement and how you can

* Quality assurance and integrity participate in public meetings.

o Transparency
* Questions and answers about the study ¢ Main hydraulic fracturin
page
¢ Multi-agency collaboration
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* Pubished Scientific Papers * Peer review activities
* Progress report 2012 * EPA Science Advisory Board (SAB! Google+

* Final study plan
 Fact sheets
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Contact Us to ask a question, provide feedback, or report 3 problem.

m e f 6 ®

EPAHome | Privacy and Security Notice | Contact Us Newsby E-mail  Widgets NewsFeeds Podcasts  EPABlog

Last updated on February 3, 2014 Socal sites E E m

More social media at EPA »



Weighting Different Water Options

o Potable Water
= Unappropriated surface water

- Appropriated surface water
(rights transfers)

= Groundwater

o Non-Potable Water

= Municipal/Industrial
wastewater

= Shallow brackish water

—

Relative
— Availability
and Cost




Water Availability

Unappropriated Surface Water Unappropriated Groundwater Appropriated Water
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Water for Development

Unappropriated Sources — New Demand All Sources — New Demand
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Unappropriated Groundwater
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HUC-12 Risk Map (From Surface Withdrawals)

Environmental
Risk Metric

Risk Calculation Methodology
* Only species utilizing aquatic and riparian habitats are considered
* Overall Risk to a region from Water Extraction (OR) =IR+AR ... Eql

* Individual Risk (IR) to a region is product of 4 Species Vulnerability Categories (sij’s)
and 3 Habitat Vulnerability Categories (hik’s)

* IR = ¥[(sij1 + sij2 + sij3 + sij4 + CF) * (hik1 + hik2 + hik3sw/gw) * EE] ........... Eq2
sij1 = Diversity hik1 = Area
sij2 = Imperilment hik2 = Critical habitat
sij3 = Endemicity hik3 = Habitat type
sij4 = Sensitivity hik3 risks are separate for surface- (sw) and groundwater (gw)

* Edge-effect filter EEs factors (0.5, 1) and EE12 factors (1, 2)

* Association Risk (AR) = 0.5 * IR of Inmediate Downstream Polygon ............ Eqg3

* Correction Factor (CF - Binary), Edge-effect (EE) filter, and Association Risk (AR) —
Not used for this analysis

Legend
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Summary

Unappropriated Surface Water Unappropriated Groundwater Appropriated Water

= | ocation matters

£

= Datais required to weigh water
supply options:
= Availability,

Brackish Groundwater Consumptive Demand 2010-2030

P

= Competing demands,
= Cost, and

" Environmental concerns

Unappropriated Groundwater Appropriated Water
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